Summary. An antiserum to prostaglandin (PG) E-2 and indirect immunofluorescence were used to demonstrate immunohistochemically the presence of PGE-2 in preimplantation mouse embryos. Fluorescence was observed in the cytoplasm of unfertilized 1-cell embryos to the blastocyst stage. The strongest fluorescence was detected at the 8-cell and morula stages. In embryos cultured from the 2-cell stage on, the fluorescence was observed in the cytoplasm of 4-cell embryos to the blastocyst stage. No differences were observed in the intensity and the distribution of the fluorescence between embryos in vivo and those in vitro. However, when blastocysts were cultured in a medium containing 100 \g=m\m-indomethacin, the fluorescence was diminished markedly. We therefore suggest that preimplanted mouse embryos contain PGE-2 during their early developmental stages and that the embryos synthesize the PGE-2.
Introduction
The detection of prostaglandins (PGs) in mammalian embryos was first reported by Dickmann & Spilman ( 1975) . They detected, by radioimmunoassay (RIA), PGE-A and PGF in rabbit blastocysts 144 h post coitum and suggested that the embryos had the ability to synthesize the PGs. PGs have since been detected by RIA in blastocysts of rabbits (Dey et ai, 1980; Pakrasi & Dey, 1982; Harper et ai, 1983) , cows (Shemesh et ai, 1979; Lewis et ai, 1982) , ewes (Lacroix & Kann, 1982; Hyland et ai, 1982) and sows (Davis et ai, 1983) .
While the exact function of the embryonic PGs is unknown, PGs in blastocysts have been considered to participate in the process of implantation (Pakrasi & Dey, 1982) . It has also been reported that PGE-2 has a major role in the hatching of mouse blastocysts (Baskar et ai, 1981) and is able to induce implantation of mouse blastocysts (Holmes & Gordashko, 1980 (Whittingham, 1971) ; 24 h after hCG injection to obtain pronuclear embryos; 48 h for 2-cell embryos; 60 h for 4 cell embryos; 67 h for 8-cell embryos; 80 h for morulae and 96 h for blastocysts. Unfertilized eggs were also collected from the oviducts of unmated females at 24 h after hCG injection.
Culture of embryos. Two-cell embryos from superovulated mice were collected from the oviducts into culture medium (Whittingham, 1971 ) containing 04% bovine serum albumin (Sigma, St Louis, MO, U.S.A.). The embryos were cultured for 48 h in the medium mentioned above in a humidified atmosphere of 5% C02 and 95% air at 37°C, and were examined at the 4-cell, 8-cell, morula and blastocyst stages. Blastocysts cultured from the 2-cell stage in medium containing 100 µ -indomethacin were also examined. A stock solution of 10 mM-indomethacin was prepared by dissolving indomethacin (Wako, Osaka, Japan) in 100% ethanol. This solution was diluted with the culture medium to 100 µ . As a control, blastocysts cultured from the 2-cell stage in an indomethacin-free medium with ethanol were observed. Indirect immunofluorescence assay. Embryos developed in vivo and in vitro were washed twice with phosphate-' buffered saline (PBS) (Dulbecco & Vogt, 1954) , slightly modified and the zonae pellucidae were removed in 0-2% pronase (Sigma) in PBS. The composition of the PBS was 80 g NaCl, 0-2 g KC1, I
· 15 g Na2HP04,0-2 g KH2P04 and 1000 ml water. The naked embryos were washed again in PBS and fixed in 10% formalin-PBS for 60 min at room temperature. They were further washed 3 times in PBS for 60 min in all and incubated in the rabbit anti-PGE-2 serum (Polysciences, Warrington, PA, U.S.A.) for 60 min. The anti-PGE-2 serum was diluted with PBS to 100 times. All these procedures were carried out in a moist chamber at room temperature. The antiserum to PGE-2 reacts with PGE-2 (100%), 15-keto-PGE-2 (13-2%), PGE-1 (6-5%), 13,14-dihydro-PGE-2 (2-1%), 13,14-dihydro-15-keto-PGE-2 (0-6%) and <0-3% with the A, B 
Embryos in vivo
Fluorescence was observed in the cytoplasm of all these embryos from the unfertilized 1 -cell through to the blastocyst stage (Fig. 1) From the fluctuations in the fluorescence intensities in the present experiments, it is considered that the PGE-2 content in mouse embryos is greatest at the 8-cell and morula stages. This agrees with the results obtained by Niimura & Ishida (1978) who detected histochemically the presence of 15-hydroxy PG dehydrogenase, a major enzyme metabolizing PGs to less active metabolites, in hamster embryos up to the 8-cell stage only. Large amounts of PGE-2 in 8-cell embryos and morulae may play roles in the hatching (Baskar et ai, 1981) and implantation (Holmes & Gordashko, 1980) of blastocysts.
It has been reported that A5-3ß-hydroxysteroid dehydrogenase, a key enzyme of steroid biosynthesis, can be detected histochemically in preimplantation mouse embryos (Dickmann et ai, 1976; Niimura & Ishida, 1980) and biosynthesis of some steroid hormones in preimplantation mouse embryos can therefore be presumed. We conclude that the PGE-2 demonstrated in the present experiments may act as a mediator in mouse embryo steroidogenesis.
